Abstract
Introduction
With the progress of science and technology and economic development, the market has gradually from the traditional "relatively stable" turned into "dynamic changeable situation," any one enterprise want to remain clueless situation stable condition has been a s challenge. For this reason, many people called for enterprise management must be by "is given priority to with competition" to "give priority to with cooperation, competition is complementary" strategic shift, so academia according to this puts forward some new mode of enterprise management.
Multi-functional open enterprise Supply and Demand Network (Supply and Demand Network with Multi-function and opening characteristics for enterprises, hereinafter referred to Supply and Demand Network or SDN) [1, 2] . This refers to the global resources acquisition, global manufacturing, global marketing, and improve enterprise comprehensive ability as the goal, between related enterprises, due to the interaction of "flow" formed the integration of the supply and demand of dynamic network mode of multi-functional open supply and demand. If this is right, apparently treat that level of risk, decision makers can affect the net income of each member in the supply and demand, which also affects the whole system of supply and demand coordination [2] [3] [4] . On the coordination between the traditional supply and demand, are often assumes that the leader of the manufacturers for the system. However, global industry of supply and demand is undergoing tremendous changes, retailers in consumer-centric occupies more and more important position in the market, gradually to original manufacturers dominate the supply and demand model to retailer dominated the supply and demand model. Retail industry is dominated by strong retailers [5] [6] [7] , to the general product, such as consumer goods, retail giants, such as wal-mart and Carrefour, channels have become dominant, because they are the most close to consumers and provide one-stop shopping for its convenience, this article explores retailers dominate the two layers of contract coordination problems of the supply and demand system. At the same time, due to the uncertainty of market demand lead to the risk problems of supply and demand system, and policy makers' attitude to risk tend to have bigger difference. So, in recent years, appeared more management research literature at home and abroad based on the risk theory [8] . For risk neutral and risk aversion newsboy problem of decision-making behavior has carried on the comparative study [9] . To study the risk aversion newsboy order problems, proves that the higher the risk weighting, the less quantity of goods [10] . Using the expected utility theory to study the risk aversion newsboy decision-making behavior, it is concluded that when the retail price is higher than a certain critical value, decreases with the increasing of quantity of goods with retail prices [11] . In random demand situation, research retailer taking two parts pricing service's influence on the risk aversion customers [12] . Based on risk aversion, problem of the least random linear optimization is researched [13] . Considering stochastic demand and risk factors, by constructing the weather -linked discount contract manufacturers, studies have shown that the contract is better than other types of contracts [14] . In random demand situation considering shortage of loss, based on prospect theory to establish a risk adverse retailer's utility function, analyzed the risk adverse retailer order quantity and risk aversion coefficient, the retail price, purchase price, the salvage value per unit, unit in relationship. In the study of retailer dominated the supply and demand system, there is no document at the same time concerned about the level of risk aversion in manufacturers and retailers. In addition, the demand for business coordination problem also affected by the level of sales efforts by the attention of the scholars [15] , but there's no scholar in retailers' leading system of supply and demand to consider the retailer's sales efforts.
Proposed Method

A. System Analysis Under the Centralized Decision Making
Assume that the number of expected sales of the product can be expressed as ( , ) S q e , among them
S q e is about the supply quantity and dual concave function of the level effort, considering the inventory cost, uses the average inventory cost calculation, expectations for inventory cost for 2 hq . To risk aversion features of members of the supply and demand system, this article is based on prospect theory, using widely used in financial, economic, marketing and organizational behavior in the areas of piecewise linear function to describe the degree of risk aversion [16] , the utility model is as follows 00 00 , () ( ),
(1) Among them   , It represents loss aversion coefficient of policymakers, the greater the  represents the higher the degree of loss aversion. In order to simplify the calculation, assuming that policymakers initial wealth is zero, namely 0 0 x  First analysis system of supply and demand under centralized decision making, manufacturers and retailers can be thought of as a whole, the profit function of the system 
Expected profit function for the whole system 
Because the system is not a risk neutral, but risk aversion, and the risk aversion coefficient is  , so to discuss its expected utility function. , the system of profit is positive, when the system has a negative profit.
The available system of expected utility
The type is about production quantity and effort levels' first derivative 
Due to the manufacturers and retailers are risk averse, hypothesis () ye is a linear function, apparently (5) type is about production quantity and the second derivative of the effort level is less than zero, namely expected utility function of the supply and demand system is concave function about distribution and effort level, namely the optimal production quantity and level of effort 00 { , } qe meet (5).
B. System Analysis Under Decentralized Decision Making
In decentralized decision making system of supply and demand, manufacturers and retailers to make optimal decisions. Due to risk aversion of the manufacturers, discussed their expected utility function below. Because retailers are dominated, so suppose manufacturers recovery of the final sales of the products with the wholesale price.
(a) The manufacturer's decision analysis The manufacturer's profit function can be expressed as
The expected profit function for manufacturers
Analyze (7), when
, the manufacturer's profit is positive, when 
(8) The first order and second order derivative about the distribution
f q y e wf q y e qw
Obviously manufacturers expected utility function about distribution q is a strictly concave function, which is an optimal distribution d q , makes the manufacturer's expected utility is the largest. Based on Stackelberg game process, the given wholesale price and the effort level of retailer, manufacturers determine the optimal output. Order 1 derivative is equal to zero, to obtain the meeting conditions the optimal output 
To get the satisfy expression of the optimal effort level e and the wholesale price w , due to (11) is more complex, can't find out the analytical solution, the relevant analysis in the numerical simulation is presented.
C. Risk Aversion Both Sides Contract Model
In this section, build revenue sharing cost sharing contract ( , , , )
GC w e  , also  on behalf of revenue sharing proportion,  on behalf of the cost sharing ratio. Under this contract, the retailer share part of the sales to manufacturers, products share a part of the remaining costs at the same time, manufacturers to undertake part of cost of sales efforts.
(a) Manufacturer's decision analysis Due to the manufacturers risk aversion, so the profit function under the GC contract is (12) When demand was less than the output, in the GC contract, due to the wholesale price may be less than the manufacturing cost, so the equivalent of manufacturers and retailers have to share the rest of the loss.
So the expected profit function for manufacturers 
Analysis of (13) 
On the first derivative of distribution q , get the meeting conditions of the optimal output
Obviously manufacturers expected utility function about the second derivative of the distribution q is less than zero, so the manufacturer's expected utility function is concave function of output q . Due to can't give the analytic formula of distribution Using the implicit function derivative method, discuss the distribution sc q and sales efforts e , the wholesale price w , the relationship between the levels 1  of the manufacturer risk aversion. 
(1 ( 
Obviously, the optimal distribution and negatively related to the level of risk aversion and positively correlated with the wholesale price, when 
The expression formula of q w   and q e   substitute to the above equations, it can be concluded that the optimal wholesale price and effort level expression. Due to the satisfy expression formula is complicated to get the optimal effort level e and wholesale prices w , cannot find out the analytical solution, the relevant analysis in the numerical simulation is presented.
Experiments and Analysis
In front of the analysis of the different situation, optimal distribution, wholesale price and effort level to satisfy expression of supply and demand system, but the expression of part variables is more complex, did not give the corresponding analytical solution, nor to the risk aversion coefficient of manufacturers and retailers to relative analysis on the influence of supply and demand system, in this section, the simulation analysis.
Assuming that, (2) wGC (3) wGC ( (2) qGC (3) qGC (4) qSC (4) qSC ( (2) qGC (3) qGC (4) qSC (4) qSC (8) b
International Journal of u-and e-Service, Science and Technology Vol. 8, No. 6 (2015) Copyright ⓒ 2015 SERSC URM (2) URM (3) URM (4) USC (4) USC ( Figure 3 (a) shows that as an increased level of risk aversion of the manufacturer, wholesale prices continue to increase, increased speed decreases gradually. Figure 3 (b) show that as an increased level of risk aversion of the manufacturer, the optimal output increasing, the same as manufacturers and retailers of risk aversion levels below the level of risk aversion of the whole system, the system output under the GC contract can achieve even more than the optimal distribution under centralized decision making. Figure 3 (c) and 3 (d) show that the optimal effort level and the retailer's expected utility under the GC contract is reduced ceaselessly, and retailers, the higher the level of risk aversion, the optimal effort level and the retailer's expected utility decreases faster. Figure 3 (e) shows that manufacturer's expected utility increase with the increase of the level of manufacturers risk aversion, and the increased speed decreases with the increase of the level of retailers risk aversion. Figure 3 (f) show that the expected utility of the supply and demand system with the manufacturer's risk aversion decreases with the increase of the level, the higher the level of risk aversion, and retailers reduce the faster, and when the level of risk aversion of the manufacturers and retailers is smaller than the system of the level of risk aversion, the expected utility of supply and demand system under the GC contract can achieved the expected utility of the system under centralized decision making.
As can be seen from the figure 3, with the increase of the manufacturer's risk aversion coefficient, the change trend of different variables are different, the wholesale price, output, and manufacturer's expected utility increase with the increase of the coefficient of risk aversion of the manufacturers, effort level, the retailer's expected utility and the expected utility of the whole system decreases with the increase of the manufacturer's risk aversion coefficient.
Combined with figure 2 and 3, when risk aversion coefficient of the supply and demand system is less than the coefficient of risk aversion of manufacturers and retailers, contract can significantly improve even perfect coordination of the supply and demand system.
Conclusion
This paper analyzes the manufacturers and retailers are risk averse, product demand, affected by the retailers' sales efforts level, retailers have wholesale pricing power system coordination problem of supply and demand. When the manufacturer's risk aversion coefficient and the retailer's risk aversion coefficient is not at the same time, the manufacturer's risk aversion and the retailers' risk aversion levels affect supply and demand system is different, as the manufacturer's risk aversion levels unchanged, with the increase of retailer's level of risk aversion, the optimal distribution, effort level, wholesale price and expected utility system is reduced, and when the retailer at constant levels of risk aversion, with the increase of manufacturer level of risk aversion, the wholesale price and the manufacturer's expected utility is increased, the rest of the decision variables is reduced. When risk aversion levels higher than the manufacturers and retailers in the supply and demand system of the level of risk aversion, the system of supply and demand under the GC contract can reach even exceed the expected utility of supply and demand system under centralized decision making, and when the system risk aversion at constant level, the higher the risk aversion coefficient of manufacturers and retailers, the smaller the GC contract to coordinate the function of the system of supply and demand, and found that the retailer's level of risk aversion of the impact on the system than manufacturers risk aversion levels are more significant impact on system.
